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ABSTRACT
Objective: To evaluate the effectiveness of a 10-week Policy, Systems, and
Environment (PSE) nutrition education curriculum to increase fruit and vegetable
(FV) intake, PSE and FV knowledge, and improvement in attitudes towards FV.
Design: Quasi -experimental design.
Participants/Setting: N=312 (intervention=142, comparison=170) 5th grade students
in low-income, urban elementary schools in Pawtucket, RI selected by established
working relationship between project committee members and teachers in the
Pawtucket School District.
Intervention: Both groups participated in the Fresh Fruit and Vegetable Program.
Intervention schools received an additional 10-week PSE education curriculum. Both
groups completed pre and post-surveys.
Main Outcome Measures: Self-reported dietary intake of fruits and vegetables,
knowledge of PSE and FV, and attitudes towards FV.
Analyses: Independent t-tests, paired sample t-tests, analysis of variance, analysis of
covariance.
Results: There were no significant differences in FV consumption from baseline to
follow-up between or within groups. Controlling for differences at baseline, the
intervention group had significantly higher PSE knowledge (p<.001), FV knowledge
(p<.05), and attitudes towards FV (p<.05) at follow-up than the comparison group.
Conclusions and Implications: This PSE intervention had a positive impact on
knowledge and attitudes, but not behavior. PSE interventions have the potential to

empower students to voice their opinions about the types of food they are served at
school and home.
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PREFACE
This thesis was prepared in manuscript format following the author guidelines for
The Journal of Nutrition Education and Behavior. After submitting this thesis, the
manuscript may be submitted for publication.

v

TABLE OF CONTENTS

ABSTRACT .................................................................................................................. ii
ACKNOWLEDGMENTS .......................................................................................... iv
PREFACE ..................................................................................................................... v
TABLE OF CONTENTS ............................................................................................ vi
LIST OF TABLES ..................................................................................................... vii
MANUSCRIPT ............................................................................................................. 1
INTRODUCTION ........................................................................................................ 2
METHODS ................................................................................................................... 5
RESULTS ..................................................................................................................... 9
DISCUSSION ............................................................................................................. 10
IMPLICATIONS FOR RESEARCH AND PRACTICE ....................................... 13
TABLES ...................................................................................................................... 14
REFERENCES ........................................................................................................... 18
APPENDICES ............................................................................................................ 22
A. LITERATURE REVIEW ............................................................................... 22
B. DEMOGRAPHIC FORM .............................................................................. 41
C. SNAP-ED FRUIT AND VEGETABLE CHECKLIST ................................. 42
D. KNOWLEDGE ASSESSMENT .................................................................... 44

vi

LIST OF TABLES

TABLE

PAGE

Table 1. Description of Policy, Systems and Environment (PSE) Lessons for PSE
Intervention. ................................................................................................................ 14
Table 2. Study Sample Demographics of Fifth Grade Students in Four Schools in
Pawtucket, Rhode Island School District .................................................................... 15
Table 3. Change in Student’s Response to Number of Times They Ate Fruits and
Vegetables Yesterday from Pre to Post-Intervention .................................................. 16
Table 4. Change in Student’s Knowledge and Attitudes from Pre to Post-Intervention
..................................................................................................................................... 17

vii

MANUSCRIPT

“Effect of a Nutrition Intervention on Fruit and Vegetable Intake in Elementary
School Students”

By
Jennifer Goodwin1
Geoffrey Greene PhD, RD, LDN2
Linda Sebelia MA, MS, RD, LDN3
Alison Tovar PhD, MPH4
Adam Moore PhD5

Prepared for submission to the Journal of Nutrition Education and Behavior

1

Department of Nutrition and Food Sciences, Fogarty Hall, University of Rhode
Island, Kingston RI 02881 (jlgoodwin@my.uri.edu)
2

Department of Nutrition and Food Sciences, Fogarty Hall, University of Rhode
Island, Kingston RI 02881 (gwg@uri.edu)
3

Department of Nutrition and Food Sciences, Fogarty Hall, University of Rhode
Island, Kingston RI 02881 (sebelia@uri.edu)
Department of Nutrition and Food Sciences, Fogarty Hall, University of Rhode
Island, Kingston RI 02881 (alison_tovar@uri.edu)
4

5

School of Education, Chafee Hall, University of Rhode Island, Kingston RI 02881
(adam_moore@uri.edu)
1

INTRODUCTION
Importance of Fruit and Vegetable Consumption
According to recent data, children in the United States are not meeting the
recommended dietary intakes for fruits and vegetables (FV) 1. Males age 9 to 13 years
are consuming an average of 1.1 cups of vegetables per day compared to the
recommended 2 to 3 cups per day, and an average of 1.1 cups of fruit per day
compared to the recommended 1.5 to 2 cups per day 1. Females age 9 to 13 years are
consuming an average of 1 cup of vegetables per day compared to the recommended
1.5 to 3 cups per day, and an average of 1.1 cups of fruit per day compared to the
recommended 1.5 to 2 cups per day 1.
Epidemiologic studies have shown a positive association between increased FV intake
and a decrease in the long-term risk of obesity 2. This is of importance given that
17.7% of children age 6 to 11 years are obese 3. Obese children are more likely to be
obese as adults putting them at risk for several obesity-related complications including
diabetes, heart disease, and some cancers 4.
Nutrition Interventions in Schools
Nutrition education is a powerful way to increase a child’s nutrition knowledge, and
an increase in nutrition knowledge can lead to healthier food choices 5–7. Many
studies go beyond looking at just an increase in knowledge or the ability to make a
healthier choice, and measure changes in consumption of healthy foods 5,8–20.
The Fresh Fruit and Vegetable Program (FFVP), federally funded by the United States
Department of Agriculture, is offered by more than 25% of elementary schools in the
2

US 13,21. The program is designed to provide an additional serving of FV to children
in low-income elementary schools as a snack independent from school breakfast or
lunch 13,21. An evaluation estimating the effect of the FFVP showed that students in
schools who participate in the FFVP increased FV intake by approximately one third
of a cup (0.32 cups per day; p < 0.001) more than students at schools who did not
participate in the FFVP 21. Furthermore, one study of 3 low-income, urban elementary
schools showed that the addition of an education component to the FFVP also
increases consumption of FV 20.
The Academy of Nutrition and Dietetics 20113 position paper, cited school-based
nutrition education interventions as more effective when paired with other components
such as physical activity and supplemented with FV offerings 11. Furthermore, this
paper indicated that school-based nutrition interventions in general were most
successful when they included policy change, input from multiple parties (students,
parents, school staff), and environmental change 11.
School-based nutrition interventions have turned their focus to Policy, Systems and
Environmental (PSE) approaches to combat childhood obesity22. Policy establishes
rules that influence daily decisions, such as the federal government increasing the
amount of FV required to be served at school lunch23. Systems influence how these
policies are carried out, such as adding a larger variety of FV to the school lunch menu
to meet federally mandated guidelines 23. Environment is a change to the physical
environment23. A change to the environment would be adding a garden cart to the
school lunchroom to display the increased variety of FV. PSE interventions can
empower children to be involved in changes that impact them directly, making them
3

more likely to incorporate these changes into their daily routines 11,24. A 2012 review
of studies on student involvement suggests that empowering students by involving
them in the decision making process has a strong positive effect on their self-esteem
and ability to drive change 25. Empowerment gives children a voice and can include
involvement in activities such as learning constructive ways to participate in Wellness
Committee meetings, or making suggestions for ways to improve the school cafeteria
environment 11,24.
The Shaping Healthy Choices Program is a PSE intervention designed for fourth grade
students in California elementary schools 8,26. The main objectives of the program
were to increase nutrition knowledge, increase FV intake, increase vegetable
preference, and improve BMI percentiles 8,26. The intervention involved
implementation of school gardens; participation of family, community and wellness
committee members; local produce featured in school lunchrooms; cooking
demonstrations; and 15 1-hour nutrition education lessons being taught in the
classrooms by a trained nutrition educator 8,26. Results showed that students in the
intervention schools had significant improvement in BMI percentiles (-6.08; p<.01),
BMI Z-scores (-.28; p<.001), and waist to height ratio (-.02; p<.001)8. There was also
a significant increase in nutrition knowledge when compared to the control schools
(p<.001), but there were no changes in FV intake or vegetable preference8.
There are a limited number of studies measuring the impact of a PSE intervention on
FV intake in elementary school students7,8,27,28. The primary purpose of this study was
to determine if there would be an increase in FV intake in elementary school students
following a PSE intervention. Additional purposes were to determine if there would
4

be an increase in PSE and FV knowledge, and attitudes towards FV of elementary
school students following a PSE intervention.
METHODS
Design
This study was part of the University of Rhode Island Community Nutrition Education
Program “Empowering Urban School Children to Increase Fruit and Vegetable
Consumption Through EFNEP-Enhanced PSE Interventions”. The design of the study
was quasi-experimental. Four schools from an ethnically and racially diverse city
were chosen by the Project Advisory Committee – the Supplemental Nutrition
Assistance Program Education (SNAP-Ed) director and School Wellness Advisor.
The Committee assigned two schools to the intervention group and two schools to the
comparison group based on working relationships with the schools. All four schools
participated in the FFVP, and all four schools were supposed to receive eight SNAPEd lessons during the school year to enhance the FFVP. The intervention schools
received an additional PSE education component while comparison schools did not.
The intervention and comparison schools were assessed at baseline (October 2015)
and follow-up (April 2016). It was hypothesized that students in the intervention
group would increase FV intake more than students in the comparison group, that PSE
and FV knowledge would increase in intervention schools more than comparison
schools, and that students in the intervention group would have a greater change in
attitude toward FV than the comparison group.

5

Subjects
This study involved fifth grade students in 4 urban elementary schools in Pawtucket,
RI. The intervention group included 6 classrooms in 2 schools (n=142). The control
group also included 6 classrooms in 2 schools (n=170). Pawtucket is located on the
northern border of Providence, RI. The population of Pawtucket is estimated at
71,499 with 66.5% of people identifying as white, 13.4% as African American, and
19.7% as Hispanic or Latino 29. Demographic information for students enrolled in
Pawtucket public schools in 2015 included, 35% identified as white, 31% Hispanic,
and 26% African American 30. The Rhode Island Department of Education’s
Community Eligibility Provision allows schools in high poverty areas to offer free
lunch to all children enrolled in those schools; Pawtucket Schools meet the
qualification for this allowance with 76% of students being identified as low-income
30,31

.

Intervention
Students in both the intervention and comparison schools participated in the FFVP,
and were expected to also participate in the FFVP education program. The
intervention schools received an additional nutrition education intervention of 10 PSE
lessons, proposed as being taught every other week for a period of 20 minutes by the
Expanded Food and Nutrition Education Program community nutrition assistants.
Lessons were designed to empower fifth grade students to change their school
environment and improve FV intake by participating in several different activities
from October 2015 to March 2016. In the first two lessons, students learned how to
write a letter to the Wellness Committee to communicate the types of FV they enjoy
6

and would like to see served at school. The following lessons focused on students
learning to conduct interviews and they were asked to interview their parents to obtain
recipes that included FV. Students were instructed to bring their recipes to school
where they decided on their favorite recipe within each class. The entire fifth grade at
each school had the opportunity to taste test the favorite recipes for each class in that
school and decide on one favorite recipe. Lessons then focused on media and
advertising; students created posters to advertise a school-wide taste-testing of the
winning recipe to be held during school lunch at each school. On the day of the taste
testing, fifth grade students encouraged all other students to try the recipe and vote
whether they would eat it again or not. (See Table 1 for a more detailed description of
each lesson.) Letters were written by the EFNEP director, to the Wellness Committee,
at the beginning of the year to describe the intervention and at the end of the year to
provide results. Students and parents were also encouraged to attend Wellness
Committee meetings, and parents received newsletters throughout the intervention to
inform them about the program activities.
Instruments
Student demographic information. Student demographics were collected at baseline
using the SNAP-Ed – Child/Youth Participant Survey Form (see Appendix B). The
form includes items assessing age, attendance at URI SNAP-Ed workshops in the last
year, gender, language spoken at home (to determine ethnicity), and race.
Measurement of FV consumption. FV consumption was measured in both groups
pre and post-test using the SNAP-Ed Fruit and Vegetable Checklist (see Appendix C)
to assess number of times fruit was consumed yesterday and number of times
7

vegetables were consumed yesterday with 6 response options ranging from 0 to 5 or
more times. The Fruit and Vegetable Checklist has not been validated.
Measurement of PSE and FV knowledge and attitudes towards FV. All students
completed pre and post knowledge assessments (see Appendix D) to evaluate change
in PSE knowledge as well as change in knowledge of FV and attitudes towards FV
served at school and home. The instrument has four parts: part 1 and 2 assess FV
knowledge, part 3 assesses PSE knowledge, and part 4 assesses attitudes towards FV.
All items on the first 3 parts of the knowledge assessment were scored as 1 = correct
and 0 = incorrect or missing. Part 1 asks 4 questions in a multiple-choice format about
which foods are considered FV and the quantities that should be consumed each day
with a scoring range of 0 (all incorrect) to 4 (all correct); part 2 asks students to match
5 colors of FV with the affected part of the body with a scoring range of 0 (all
incorrect) to 5 (all correct); part 3 asks 7 items about PSE in a multiple-choice format
with a scoring range of 0 (all incorrect) to 7 (all correct); part 4 asks 6 questions about
student’s feelings about the FV offered at school lunch and at home with a scoring
range of 1 (no) to 3 (yes) for the first 4 questions, and scoring range of 1 (“I don’t eat
fruits and vegetables”) to 6 (“I like them a lot”) for the last 2 questions. The PSE
knowledge assessment has been evaluated by the nutrition educators at SNAP-Ed who
determined it has face validity.
Analyses
All data were analyzed using the statistical software program, SPSS version 22.0, IBM
Corp., Armonk, NY. Differences in demographic information were analyzed using
independent sample t-tests.
8

FV variables were normally distributed and there were no differences in FV
consumption at baseline. Accordingly, between group change in FV consumption was
analyzed using an ANOVA.
At baseline, the intervention group scored significantly higher on the PSE knowledge
assessment than the comparison group (t=3.22, p<.001). The intervention group also
scored significantly higher than the comparison group on FV knowledge at baseline
(t=2.71, p<.01), and attitudes towards FV at baseline (t=3.04, p<.01). Accordingly,
between group change in PSE knowledge, FV knowledge and attitudes towards FV
were also analyzed using ANCOVAs with the baseline value as a covariate. Within
group differences for FV intake, PSE knowledge, FV knowledge, and attitudes
towards FV were measured using paired t-tests.
RESULTS
There were no significant differences between groups by age (average age 10.19 ±
.45), gender (55% male), or ethnicity (Hispanic or Non-Hispanic defined by students
reporting whether or not they speak Spanish at home; 39% Hispanic from intervention
schools, 61% Hispanic from comparison schools) (Table 2).
There were no significant changes in FV consumption between groups from pre to
post-intervention (Table 3). There were also no significant changes in FV
consumption within groups from pre to post-intervention (Table 3).
The intervention group scored significantly higher on the post PSE knowledge
assessment than the comparison group when adjusted for baseline score in an
ANCOVA (F=37.56, p<.001) (Table 4). There was also a significant increase in score
9

on the PSE knowledge assessment from pre to post-test in both the intervention group
(t=-6.55, p<.001) and the comparison group (t=-2.30, p<.05) (Table 4).
The intervention group scored significantly higher on the post FV knowledge
assessment than the comparison group when adjusted for baseline score in an
ANCOVA (F=3.94, p<.05) (Table 4). Analysis of within group change showed that
only the comparison group had a significant increase in FV knowledge from pre to
post-test on the FV knowledge assessment (t=-2.03, p<.05) (Table 4).
The intervention group scored significantly higher on the post FV attitude assessment
than the comparison group when adjusted for baseline score in an ANCOVA (F=5.86,
p<.05) (Table 4). Analysis of within group change showed that only the comparison
group had a significant increase in attitudes towards FV from pre to post-test on the
FV attitude assessment (t=2.17, p<.05) (Table 4).
DISCUSSION
While many studies have evaluated the efficacy of PSE interventions on dietary
outcomes, nutrition-related knowledge, and attitudes, few have looked at urban fifth
grade students 9,12,13,28–35. Successful studies used several strategies to employ change
including involvement of parents and Wellness Committees and a structured nutrition
education program8,27,33,35,37,38. What sets this study of urban fifth grade students apart
from other interventions is the use of student empowerment to drive change.
Other elementary school-based PSE interventions have found significant decreases in
unhealthy food items being brought to school form the outside, increases in nutrition
knowledge, and improved attitudes towards healthy foods8,27,28. However, this study
10

found no change in intake of FV. Nevertheless, this study found significant
improvements in knowledge and attitudes.
Although there were no statistically significant demographic differences between
groups, 61% of students in the comparison group identified their language spoken at
home as Spanish, compared to only 39% in the intervention group. National data
indicates Hispanic students, on average, score lower than Non-Hispanic students at
reading, which may explain why the intervention group scored significantly higher on
the knowledge assessment at baseline than the comparison group39. Comprehension
of the knowledge assessment may have been further complicated by the fact that the
assessment was not validated and the assessments were provided in English only,
which may not have been appropriate for Spanish speaking students.
Studies aimed at increasing FV intake typically see an increase around 1/3 cup per
day, compared to this study which found no significant change in FV intake11. Most
other studies use a multi-item food frequency questionnaire to measure dietary intake,
such as The Block Food Frequency Questionnaire used in Shaping Healthy Choices,
and these food frequency questionnaires may be more accurate than the two-item
instrument used in this study8,11,26. During administration of the assessment, educators
read each question out loud for the students, clearly explaining the directions, but
students often worked ahead disregarding the directions. Additionally, in some
classrooms, the FV assessment was administered on a Monday, so students were
reporting FV consumption for a weekend day which can vary greatly from FV
consumption during the week.
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The significant increase in PSE and FV knowledge is consistent with other studies
who have assessed changes in knowledge following interventions which incorporate
an education component5,8,11. To our knowledge, this is the first study of its kind to
evaluate a change in PSE knowledge. These results are encouraging, but further
research is necessary to determine whether students understand the concept of PSE.
Additionally, results from the FV knowledge assessment do not reflect the intended
design because the FFVP education lessons were not delivered as intended in both the
intervention and control schools. A survey of health teachers at all four schools
indicated that in the intervention group 5 of the 8 FFVP education lessons were taught
at one school, and 1of the 8 lessons were taught at the other school; in the comparison
group, 3 of the 8 lessons were taught at one school and 6 of the 8 lessons were taught
at the other school.
The significant improvement in attitudes towards FV is consistent with Campbell, et
al., who found significant improvement in attitudes towards healthy eating using a
validated survey28. The improvement in attitudes associated with this study were
supported by focus groups conducted with students post-intervention, which revealed
that they felt empowered by being involved in the decision-making process40. The
majority of students in both intervention schools voted “yes”, they would eat the
recipe again, and the recipes (apple cucumber salad, and roasted carrots) were added
to the cycle lunch menu. Empowering students has been shown to improve self-esteem
and increase the likelihood that they will participate in a meaningful way where they
share their voice25. Future research, using a validated attitude survey is needed.

12

Strengths and Limitations
A strength of this study is that, to the author’s knowledge, it is the first PSE nutrition
intervention with elementary school students that focuses on empowering students,
and uses that empowerment to drive change. There were several limitations though.
Dietary assessments with children are challenging and the accuracy is questionable41.
The Fruit and Vegetable Checklist that was used in this study may not be a sensitive
instrument to assess change. Although significant differences in baseline score were
statistically controlled for using ANCOVA, future research should focus on schools
being more evenly matched by student demographics. Additional demographics, such
as race, would have been useful, but the instrument used to collect this information
was poorly understood by students. Schools in this study were not randomly selected,
and including more schools would have provided a larger sample with the potential for
more robust results.
IMPLICATIONS FOR RESEARCH AND PRACTICE
This study was associated with improved knowledge and attitudes, however, there was
no difference in FV intake. Focusing on student empowerment may lead to longer
term changes. Future research needs more sensitive tools, but this intervention
focusing on empowerment is promising. This study served as a pilot study to be
replicated and built upon. SNAP-Ed has revised the program and is delivering it in the
Providence, RI school district as, “Students Take Charge”, but has embraced the same
focus on empowering students to drive change through PSE related activities.

13

TABLE 1: Description of Policy, Systems and Environment (PSE) Lessons for
PSE Intervention
PSE Lesson
Description
Lesson 1 – Fruits and
Students discuss FV they enjoy and draft a letter to the
Vegetables You Enjoy wellness committee about adding these FV to the lunch
menu
Lesson 2 –
Students discuss barriers to eating FV and how to
Overcoming Barriers
communicate this with the wellness committee
Lesson 3 – Let’s Read
a Recipe!
Lesson 4 – It’s Time
to Role-play!

Students learn about all the different components of a
recipe
Students learn how to interview their parents about a FVbased recipe they eat at home

Lesson 5 – Making
Requests
Lesson 6 – Taste
Testing
Lesson 7 – Media and
Food Ads
Lesson 8 Advertisements

Students learn a constructive way to tell their parents
which FV they like best
Students taste test recipes and vote on the one they like
best
Students learn about advertising and slogans

Lesson 9 – Persuasive
Messages

Students brainstorm ideas for persuasive messages to
promote their recipe during morning announcements

Lesson 10 – Taking a
Poll

Students learn how to poll the rest of the student body
about whether they like the new recipe

Students create slogans and brainstorm ideas for posters
to advertise their recipe

14

TABLE 2: Study Sample Demographics of Fifth Grade Students in Four Schools
in Pawtucket, Rhode Island School District
Intervention
Comparison
Total
Continuous
(Mean ± SD)
(Mean ± SD) (Mean ± SD)
t
Variables
(n=142)a
(n=170)a
(N=312)a
Age (y)

10.16 ± .44

10.22 ± .45

10.19 ± .45

-1.02

Baseline
Fruitb

2.38 ± 1.45

2.40 ± 1.53

2.40 ± 1.49

-.121

Baseline
Vegetablesb

1.86 ± 1.38

2.01 ± 1.43

1.94 ± 1.40

-.926

Baseline PSE
Knowledgeb

3.85 ± 1.66

3.24 ± 1.67

3.52 ± 1.69

3.22***

Baseline FV
Knowledgeb

4.21 ± 1.59

3.70 ± 1.70

3.94 ± 1.67

2.71**

19.79 ± 2.77

18.76 ± 3.02

19.25 ± 2.94

3.74**

Intervention
(n=142)a

Comparison
(n=170)a

Total
(N=312)a

X2

71 (45%)
68 (45%)
139 (45%)

88 (55%)
82 (55%)
170 (55%)

159 (100%)
150 (100%)
309 (100%)

.001

44 (39%)
97 (49%)
141 (49%)

68 (61%)
99 (51%)
167 (54%)

112 (100%)
196 (100%)
308 (100%)

2.59

Baseline
FVattitudesb
Categorical
Variables
Gender
Male
Female
Total
Ethnicity
Hispanic
Non-Hispanic
Total

a. Not all students responded to every question
b. Baseline values are for number of times fruit was eaten yesterday; number of times vegetables were eaten yesterday;
policy, systems and environment knowledge; fruit and vegetable knowledge; attitude towards fruits and vegetables served
at school and home
* p<.05, ** p<.01, ***p<.001
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TABLE 3: Change in Student’s Response to Number of Times They Ate Fruits
and Vegetables Yesterday from Pre to Post-Intervention
Within
Between
Post
Pre
Group
Group
Variables
(Mean ±
(Mean ± SD)
Change
Change
SD)
(t)
(F)
Number of Times I Ate Fruit Yesterday
Intervention (n=130)a

2.34 ± 1.40

2.26 ± 1.37

.770

Comparison (n=146)a

2.37 ± 1.51

2.34 ± 1.58

.189

.076

Number of Times I Ate Vegetables Yesterday
Intervention (n=138)a

1.86 ± 1.38

1.87 ± 1.46

-.136

Comparison (n=160)a

2.01 ± 1.43

1.98 ± 1.59

.237

.070

Combined Response to Fruits and Vegetables Eaten Yesterday
Intervention (n=129)a

4.21 ± 2.38

4.16 ± 2.36

.282

Comparison (n=139)a

4.37 ± 2.53

4.32 ± 2.78

.226

a. Not all students responded to every question
* p<.05, ** p<.01, ***p<.001

16

.001

TABLE 4: Change in Student’s Knowledge and Attitudes from Pre to PostIntervention
Variables

Pre
(Mean ± SD)

Within
Group
Change
(t)

Adjusted
Postb
(Mean ± SE)
(95% CI)

-6.55***

4.92 ± .136
(4.66, 5.19)

3.68 ± 1.65

-2.30*

3.76 ± .130
(3.50, 4.02)

4.58 ± 1.93

-1.96

4.52 ± .151
(4.22, 4.82)

-2.03*

4.10 ± .144
(3.82, 4.39)

Post
(Mean ± SD)

Between Group
Difference in
Adjusted Postb
(F)

Policy, Systems and Environment Knowledge
Intervention
(n=133)a

3.90 ± 1.66

5.01 ± 1.57

37.56***
Comparison
(n=145)a

3.30 ± 1.65

Fruit and Vegetable Knowledge
Intervention
(n=133)a

4.20 ± 1.56

3.94*
Comparison
(n=145)a

3.71 ± 1.67

4.05 ± 1.60

Attitudes Towards Fruits and Vegetables Served at Home and at School
Intervention
(n=121)a

19.8 ± 2.77

19.4 ± 2.57

1.56

19.2 ± .205
(18.8, 19.6)

2.17*

18.5 ± .197
(18.1, 18.9)

5.86*
Comparison
(n=131)a

18.8 ± 3.02

18.2 ± 2.62

a. Not all students responded to every question
b. Adjusted for pre as covariate
* p<.05, ** p<.01, *** p<.001
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APPENDICES
A. LITERATURE REVIEW
Introduction
Fruit and vegetable (FV) consumption among children is inadequate, averaging only
about half of the recommended dietary intake in a population where the obesity rate is
17% 1,2. Nutrition education programs have helped increase FV intake, but the effect
has been limited (1/3 cup per day). The addition of Policy, Systems and
Environmental (PSE) interventions designed to empower fifth grade students to
change their environment through policy, could increase the effect3–16.
This literature review will discuss the importance of nutrition education interventions
for increasing FV intake among elementary school students. Additionally, it will
discuss the significance of PSE interventions.
Childhood Obesity
According to data provided by the 2011-2012 National Health And Nutrition
Examination Survey (NHANES), 32% of children age 2-19 years are overweight or
obese with the percentage of these children measuring as obese at nearly 17% 2,17. For
children within this age bracket, obesity is defined as being at or above the 95th
percentile on the BMI-for-age growth chart provided by the Centers for Disease
Control (CDC) 18,19. Examining the data by smaller age groups of 2-5 years, 6-11
years, and 12-19 years, a steady increase in obesity from 8.9% to 17.5% to 20.5%
respectively, can be observed 17.
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Childhood obesity has been linked to a high prevalence of metabolic syndrome among
children, that rises with increased obesity 20. Additionally, childhood obesity
increases the risk for obesity in adulthood which increases the likelihood of acquiring
obesity-related diseases such as type 2 diabetes or heart disease later in life 21,22.
According to the CDC, 25% of deaths in the United States (US) are represented by
heart disease, making it the leading cause of death 23. In 2014, the CDC reported 21
million people in the US had been diagnosed with type 2 diabetes 24. The NHANES
reported 36.5% of adults are obese with the estimated annual medical cost associated
with obesity at 147 billion dollars 25.
Importance of FV Consumption
FV are high-fiber, nutrient-dense foods that are not energy-dense. Increasing
consumption of FV can help reduce obesity 26. Furthermore, children who have
healthy dietary habits, such as eating a diet high in FV, have a higher likelihood of
maintaining these healthy habits into adulthood and a decreased risk for excess weight
gain when transitioning from adolescence into adulthood 27. Epidemiologic studies
have shown a positive association between increased FV intake and a decrease in the
long-term risk of obesity 28.
Unfortunately, children in the US are not meeting the recommended dietary intakes for
FV 1. Males age 9 to 13 years are consuming an average of 1.1 cups of vegetables per
day compared to the recommended 2 to 3 cups per day, and an average of 1.1 cups of
fruit per day compared to the recommended 1.5 to 2 cups per day 1. Females age 9 to
13 years are consuming an average of 1 cup of vegetables per day compared to the
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recommended 1.5 to 3 cups per day, and an average of 1.1 cups of fruit per day
compared to the recommended 1.5 to 2 cups per day 1.
Impact of the Nutrition Environment
A child’s nutrition environment plays a significant role in the types of foods they
choose to eat, and therefore can significantly influence the amount of FV they
consume 29. A nutrition environment is any place in the community where food is
purchased and eaten 29. Many low-income students consume the majority of their
meals at school, participating in both the School Breakfast Program and the National
School Lunch Program (NSLP) 30,31. In an effort to increase FV consumption, the
NSLP has established specific guidelines regarding the amount of FV that are served
each day during school lunch (a minimum of .5 cups of fruit and .75 cups of
vegetables per day) 32,33. Specific types of foods and their preparation method,
however, are left up to the discretion of the local school food authorities 32.
Simple changes in the presentation and promotion of healthy foods in any nutrition
environment can have a significant impact on healthy choices made by consumers 34.
Wansink’s research shows that the CAN (Convenient, Attractive, Normal) approach,
aimed at making healthy foods the most Convenient, Attractive, Normal choice, is an
effective strategy for change 34. Making healthy foods more Convenient to see or
select can be achieved by changing the location where the food is displayed or
including healthy foods in pre-packaged meals/value meals 34. Healthy foods can
seem like a more Attractive choice if the way they are displayed or if the name is
changed to be more appealing to consumers 34. Finally, the power of suggestion can
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make the healthy choice seem more Normal, i.e. placing a vegetable sticker in one
section of a child’s lunch tray, suggesting that vegetables belong there 34.
The Smarter Lunchroom Movement is an initiative that was designed to achieve these
CAN types of environmental changes in school lunchrooms 35,36. Smarter Lunchroom
techniques are simple, low-cost changes which can easily transform the school
lunchroom into an environment that promotes healthy choices 36. Changes include
displaying whole fruits in attractive bowls or baskets instead of metal chaffing dishes,
moving FV to a more prominent place in the lunch line, and giving vegetables fun,
descriptive names 35. Results show at least a 20% increase in FV sales in school
lunchrooms after implementing these techniques 37,38.
Nutrition Education Interventions
Impact of Increased Nutrition Knowledge
Nutrition education can increase a child’s nutrition knowledge, and an increase in
nutrition knowledge can lead to healthier food choices 15,39,40. The 2012 School
Health Policies and Practices Study reported that 82.1% of school districts in the US
required teaching about nutrition and dietary behavior in elementary schools, but only
62.9% of school districts provide funding for professional development or offer
professional development to health education teachers on nutrition and dietary
behavior 41. These statistics suggest a need for low-cost nutrition education
interventions that can be incorporated into the existing curriculum.
“Smart Bodies” is a wellness program designed to increase nutrition knowledge and
self-efficacy among elementary school students 15. Tuuri et al. conducted a
25

randomized controlled intervention using this program at 14 low-income elementary
schools in Louisiana to determine increases in nutrition knowledge, increased selfefficacy to choose a healthy food over an unhealthy food, and FV preferences 15.
There were over 500 participants including both intervention and control schools 15.
The program included interactive assemblies, videos, lessons and games incorporating
the OrganWise GuysTM, characters designed to make children aware of the different
parts of their bodies and how to keep them healthy 15. The program was designed for
teachers to incorporate into their existing lessons and were supported by their local
university cooperative extension 15. Changes in nutrition knowledge and self-efficacy
were measured pre- and post-intervention using an assessment designed specifically
for this program which was validated during the pilot study 15. At the end of the 12week intervention, participants in the intervention group showed a greater increase in
nutrition knowledge compared to the control group (F(1,553) = 6.99, p = 0.00) 15.
Participants in the intervention group also showed a greater increase in self-efficacy
than the control group (F(1, 404) = 8.38, p = 0.00), but no significant difference in FV
preferences 15.
Impact of Nutrition Education on Attitudes Towards FV
A recent study examining children’s attitudes towards healthy eating concluded
children do not view choosing healthy foods as an important factor in their dietary
intake, posing a risk to an increase in childhood obesity rates42. Nutrition education
interventions, however, may have a positive influence on children’s attitudes towards
FV8,9.
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Healthy Buddies, a health promotion program conducted in British Columbia
elementary schools, partnered younger students (grades kindergarten to 3) with older
students (grades 4 to 7) as healthy-living mentors43. Each week older students were
responsible for teaching 30-minute health lessons to the younger students after
receiving the same lessons from intervention teachers for a total of 21 lessons43. The
program objective was to determine the impact of Healthy Buddies by measuring
changes in healthy living knowledge, behaviors, habits and attitudes43. Knowledge,
behaviors, and habits were measured using questionnaires adapted from other
previously validated questionnaires43. The knowledge questionnaire asked questions
about the nutritional value of specific foods, and benefits of specific physical
activities, with a maximum possible score of 7643. The behavior questionnaire asked
questions about the frequency specific foods and beverages were consumed, and the
frequency of which specific physical activities are performed, with a maximum
possible score of 8843. The habit questionnaire asked questions about the amount of
time spent on specific lifestyle habits (such as eating when bored), with a maximum
possible score of 6843. Attitudes were measured using questions from the Child Eating
Attitudes Test which is used to diagnose eating disorders in children43. Results
showed significant increases in the intervention group for all four measures:
intervention group knowledge scores for Kindergarten – Grade 3 increased by 4.1
points (p<0.001) and Grades 4 – 7 increased by 7.1 points (p<0.001); intervention
group behavior scores for Kindergarten – Grade 3 increased by 3.2 points (p<0.001);
intervention group habit scores for Kindergarten – Grade 3 increased by 2.3 points
(p<0.001) and Grades 4 – 7 increased by 1.7 points (p<0.001); attitudes improved
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significantly in intervention schools (p<0.002)43. These results indicate that nutrition
knowledge has a positive impact on behaviors, habits and attitudes towards healthy
foods43.
Impact of Nutrition Education on FV Consumption
Increasing nutrition knowledge is an important first step in helping children make
healthier choices. Many studies go beyond looking at just an increase in knowledge or
the ability to make a healthier choice, and measure changes in consumption of healthy
foods 5,7,9,16,39,44–52. Often these studies look specifically at changes in FV
consumption. A review of schools who participate in the Fresh Fruit and Vegetable
Program (FFVP) indicated that these schools offer more FV and intake of FV is higher
among students in these schools than schools who do not participate in the program53.
The FFVP, federally funded by the United States Department of Agriculture, is
offered by more than 25% of elementary schools in the US 47,54. The program is
designed to provide an additional serving of FV to children in low-income elementary
schools as a snack independent from school breakfast or lunch 47,54. An evaluation
estimating the effect of the FFVP showed that students in schools who participate in
the FFVP increased FV intake by approximately one third of a cup (0.32 cups per day;
p < 0.001) more than students at schools who did not participate in the FFVP 54.
Greene et al. conducted a study of 3 low-income, urban elementary schools showing
that the addition of an education component to the FFVP is even more beneficial in
increasing FV consumption 16. In this study, one school received an education
component along with the FFVP, one school received only the FFVP, and one school
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did not receive the FFVP or the education component 16. The students who received
both the education component and the FFVP had a significant average increase in
consumption of fruit of 0.89 ± 1.75 pieces per day (F=8.4, p<.001) and vegetables of
0.81 ± 1.8 times per day (F=4.6, p=.01), while students at the other 2 schools had no
significant change in FV consumption 16.
Struempler et al. found that a nutrition education intervention with elementary school
students in Alabama who participated in the FFVP was also successful at increasing
FV consumption 5. Students were randomly assigned to treatment (n=1,674) and
control (n=803) groups 5. The treatment group participated in nutrition classes once a
week for 17 weeks and also received a FV tasting each week 5. Changes in FV
consumption were measured using a checklist designed specifically for this study
where each day at school students self-reported the number of servings of FV they
consumed during school lunch 5. Results indicated treatment schools significantly
increased fruit consumption by 0.35 weekly servings (p<0.001) and vegetable
consumption by 0.66 weekly servings (p<0.001) from pre-intervention to postintervention 5. FV consumption was measured weekly and showed an increase each
week up to week 10 at which point it became stable 5.
These two studies demonstrate the importance of nutrition education, but they also
help to illustrate the benefit of supplementing these programs with the opportunity for
children to try FV at the same time. In a similar nutrition education intervention,
Nguyen et al. found a significant increase (p=.001) in nutrition knowledge from
baseline to post-intervention, but no significant change in FV consumption 39. This
program included weekly 45 minute lessons covering various topics about healthy
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eating and were delivered for a period of 3 months 39. The difference between this
program and the programs discussed previously is that no FV were offered in
conjunction with these lessons. Nguyen et al. concluded that environmental changes,
including offering FV at school, are key to significant behavior change 39.
A 2013 position paper from the Academy of Nutrition and Dietetics, provided a
comprehensive review of Interventions for the Prevention and Treatment of Pediatric
Overweight and Obesity, school-based nutrition education interventions were found to
be more effective when paired with other components such as physical activity and
supplemented with FV offerings 9. Furthermore, the paper indicates that school-based
nutrition interventions in general are most successful when they include policy
change, input from multiple parties (students, parents, school staff), and environmental
change 9.
PSE Interventions
Policy, Systems and Environmental (PSE) interventions use these three avenues (PSE)
to drive change. This model is commonly used in community interventions with a fair
amount of success55,56. In 2010, 50 communities across the U.S. received
Communities Putting Prevention to Work grants from the CDC to implement PSE
interventions55. Community teams developed strategies to improve health over a 2year period in the following categories: nutrition, physical activity, and tobacco use55.
Progress was assessed at 12 months at which point community teams on average
reached 43% of the targeted population55.
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One PSE intervention associated with the grant in low-income school districts of King
County, Washington focused on obesity prevention among high school students14.
This intervention included student-led promotions of healthy eating campaigns, farm
to school initiatives, nutrition training for school cafeteria staff, and participation in
community health coalitions from 2010-201214. Students in King County school
districts who received the intervention were compared with students in low-income
school districts in other counties who did not receive any intervention using logistic
regression analysis14. There was a significant decrease (p=.02) in obesity in King
County students compared to students in other school districts14.
School-based nutrition interventions have started to incorporate Policy, Systems and
Environmental (PSE) approaches at the elementary school level, which present a
different dynamic than middle school or high school, and will be the focus of this
review. PSE interventions can empower children to be involved in changes that
impact them directly, making them more likely to incorporate these changes into their
daily routines 9,12. A 2012 review of studies on student involvement suggests that
empowering students by involving them in the decision making process has a strong
positive effect on their self-esteem and ability to drive change 57. Empowerment gives
children a voice and can include involvement in activities such as learning
constructive ways to participate in Wellness Committee meetings, or making
suggestions for ways to improve the school cafeteria environment 9,12.
The Shaping Healthy Choices Program is a PSE intervention designed for fourth grade
students in California elementary schools 7,58. The main objectives of the program
were to increase nutrition knowledge, increase FV intake, increase vegetable
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preference, and improve BMI percentiles 7,58. The intervention involved
implementation of school gardens; participation of family, community and wellness
committee members; local produce featured in school lunchrooms; cooking
demonstrations; and 15 1-hour nutrition education lessons being taught in the
classrooms by a trained nutrition educator 7,58. Nutrition knowledge was measured
using a validated nutrition questionnaire customized specifically for this intervention;
FV intake was assessed using The Block Food Frequency Questionnaire; vegetable
preference was assessed using a previously validated vegetable preference assessment;
and height, weight and waist circumference measurements were collected using
guidelines published by the Center for Disease Control and Prevention 7,58. Results
showed that students in the intervention schools had significant improvement in BMI
percentiles (-6.08; p<.01), BMI Z-scores (-.28; p<.001), and waist to height ratio (-.02;
p<.001)7. There was also a significant increase in nutrition knowledge when compared
to the control schools (p<.001), but there were no significant changes in FV intake or
vegetable preference7.
The Healthy Options for Nutrition Environments in Schools (Healthy ONES) study is
a randomized group trial that looked to involve school staff, parents and children in
policy and environmental changes that would make the school cafeteria a healthier
eating environment and would encourage children to make healthier choices 4.
Children were observed monthly using an observation system designed and tested
specifically for this study during school meals over a period of 2 years to determine
the amount of unhealthy food and beverage items that were brought in from the
outside 4. Additionally, to determine change in obesity rates, student’s BMI were
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measured at three time points 4. Results indicated significant change in that
intervention schools showed a decrease in outside unhealthy food items over time
(p=.005), while control schools showed an increase in outside unhealthy food items
over time (p=.04), but no significant changes in BMI were observed 4.
Sallis, et al. conducted a randomized control trial of a school-based nutrition
intervention 10. The objective was to decrease the amount of fat students were
consuming while increasing physical activity through policy and environmental
change 10. School staff, parents and students were all involved in implementing policy
and environmental changes which included working with food services to offer more
low-fat options in the school lunchroom, as well as making changes to the physical
education curriculum 10. Changes in physical activity were observed using two
separate validated methods, Systems for Observing Fitness Instruction Time and
Systems for Observing Play and Leisure Activity of Youth 10. Amount of fat
consumed at school lunch was measured by documenting meals provided by food
service and analyzing fat content using Nutrition Data Systems, and also collecting
nutrition facts labels from students who brought a bag lunch from home 10. While
there was no significant decrease in the amount of fat consumed, there was a
significant increase (p<0.009) in physical activity 10.
Assessment with Children
It is important to note the challenges associated with conducting dietary assessments
with students. Some common instruments used to assess dietary intake are 24-hour
food recalls, dietary records, dietary histories, Food Frequency Questionnaires, and
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observations of children’s diets59. All of these methods can be complicated by a
child’s cognitive ability, surrogate reporting, or social desirability59. Children under
the age of 12 have a limited attention span, and possess a limited ability to recall
dietary intake unless it is in the immediate past59,60. Additionally, they often have a
difficult time comprehending assessment questions and require a great deal of
guidance, especially considering their limited knowledge of food preparation,
measurement, and ability to estimate portion sizes59,60. Some types of reporting, such
as dietary records, can be completed by parents or caregivers providing information
for the child59. However, child self-reports are less accurate because children also
have a tendency to respond with the most socially desirable answer, which results in
under- or over-reporting59. Studies will often cite these challenges as limitations to
achieving desired outcomes5,7. Furthermore, when conducting assessments in
predominantly low-income school districts, it is important to consider that children of
low socioeconomic status generally perform at a lower academic level than children of
higher socioeconomic status61. According to national test scores, an additional
academic disparity exists by ethnicity with Whites averaging higher test scores than
Blacks and Hispanics in math and reading62.
Conclusion
Childhood obesity is a large-scale problem with nearly one-third of children in the US
being classified as overweight or obese 2,17. Children who are obese are more likely to
be obese as adults and therefore have a higher risk for acquiring obesity related
diseases later in life 21,22. Increasing FV intake can help combat this obesity epidemic
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Nutrition interventions have proved to be an effective means of increasing FV intake
5,9,16,45

. This review found that the most effective nutrition interventions have multiple

components, combining nutrition education with physical activity, the opportunity to
try FV, policy change, community involvement, and empowering children to be
involved in the decision making process 4,7,9,10,57,58.
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B. DEMOGRPAHIC FORM
SNAP-ED – CHILD/YOUTH PARTICIPANT SURVEY FORM A-2
PLEASE PRINT
Date:_____________________

Age: __________

My Name Is:
______________________________________________________
First Name
Last Name
School I Attend:
______________________________________________________
Have you been to a URI SNAP-Ed workshop since October 1, 2014?
Yes
No
I am a:

Boy

Girl

I speak Spanish at home:

Yes

I am also (choose all that apply):

No

Sometimes

Asian
Black or African-American
White
American Indian or Alaskan
Native
Native Hawaiian/other Pacific
Islander
Other
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C. SNAP-ED FRUIT AND VEGETABLE CHECKLIST
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